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Introduction
I mmunization is one of the most effective health interventions known for saving lives of children and vaccination coverage 
is considered as an indicator of health system performance. 
In Iran it was started by vaccination of soldiers against smallpox 
in 1829 and developed by the development of local vaccine pro-
duction sites in 20th century.1 Expanded Program on Immuniza-
tion (EPI) started in 1983 to cover all children in the country. The 
immunization coverage of all vaccines was increased to more than 
95% in less than one year old children in 1992 and has been stable 
afterwards.2 National immunization programs should cover all 
eligible children to reach the elimination/eradication goals. To-
days, the highest number of unvaccinated children is observed in 
low-income countries. Also, there are under-vaccinated children, 
even within countries with good national coverage mainly in poor 
people and in areas with low level standards of living.3 
7KHUHDUHD VLJQL¿FDQWQXPEHURI ,UDQLDQ LPPLJUDQW DQG LOOH-
gal refugees who live in marginal areas of large cities in Iran and 
there is not any reliable data on the exact number of them. Pas-
sive vaccination services in these areas may cause immunization 
gap due to low participation of families. Since the immunization 
coverage in suburb areas of big cities in Iran is still unknown and 
DOVRWRFRQ¿UPWKHUHOLDELOLW\RIUHSRUWHGVWDWLVWLFVWKHFXUUHQWVXU-
vey aimed to evaluate the coverage of vaccination among 24–47 
month old children in the suburbs of big cities of Iran. 
Materials and Methods
This was a cross sectional study with the target population of the 
FKLOGUHQDJHG±PRQWKOLYLQJLQWKHVXEXUERIWKH¿YHELJJHVW
cities of Iran (Tehran, Esfahan, Arak, Mashhad, and Zahedan). In 
each city, areas with the most concentration of migrants (Iranian 
and non-Iranian) and with low socio-economic criteria were listed 
based on the information provided by local health authorities. The 
survey counts an immunization based on immunization card plus 
history of vaccination according to the mother’s memory. The 
data collection was conducted on June 2013.
Proportional cluster sampling method was used for each city. In 
this phase, a list of all distinguished suburb areas of each city was 
prepared based on the population of the city in the last census and 
the number of suburb areas the estimated sample of each area was 
FDOFXODWHG&OXVWHUVZHUHGH¿QHGDVDQ\DUHDKLJKOLJKWHGE\ORFDO
KHDOWKRI¿FHUVRZLQJWRORZHUVRFLDOFODVVSRSXODWLRQGHQVLW\RI
low health indicators and high density of migrants.  
Sampling conducted on two levels. First random selection used 
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in clusters and then systematic sampling applied in each clus-
ter for selection of participants. The number of clusters in each 
city was different according to the information provided by local 
health authorities. Therefore, the number of clusters in Arak and 
Isfahan was 12 and 26 clusters, respectively. According to the to-
tal sample size of that city, size of each cluster in studied cities was 
equal.  Cities, which have higher people, included a higher sample 
in the survey. Regarding the type of sampling method (which was 
a cluster sampling) we considered a design effect of 1.5 and de-
¿QHGWKH¿QDOVDPSOHVL]HDVURXQGHGXSWRHOLJLEOH
children. 
The required data were collected using a prepared questionnaire 
by house to house interviewing method. The questionnaire is a 
standard instrument basically designed according to the question-
naire offered by WHO for the estimation of vaccination cover-
age. The questionnaires were completed based on the vaccination 
card, the grandmother or the child caregiver if the vaccination 
card was not available at the time of interviewing. The protocol 
of this study was approved by the consent of the ethics commit-
tee of Arak University of Medical Sciences and Health Affairs. 
Before administration of the questionnaire, informed consent was 
obtained from all participants.
Data analysis
Data collection was conducted on one month and then processed 
using SPSS software (version 16). Descriptive statistics including 
mean, standard deviation and percent were used for depiction of 
data and chi square test was used for comparing immunization 
coverage among groups. If a child had received all eligible doses 
of vaccines, but with more than one-week delay after exact date, 
ZHFODVVL¿HGKLPKHUDVIXOO\LPPXQL]HGZLWKGHOD\,IDW OHDVW
one dose of any vaccines had not been received at the interview 
WLPHZHFODVVL¿HGWKHPDVSDUWLDOO\LPPXQL]HGFDVHV)XOO\LP-
munized children were those vaccinated duly and unvaccinated 
children were kids without any history of vaccination.  
Results
Overall, 4502 children aged 24–47 month participated in this 
survey among which 2213 (49.2%) were female. The mean age of 
children was 36.15 ± 7.2 month and the average number of chil-
dren in the household was 2 ± 1.4. In terms of nationality, 88.1% 
of studied children were Iranian and 11.7% Afghan while 0.2% 
was from other nationalities. 
Overall, 4479 (99.4%) of children had vaccination card and only 
23 children (0.6%) did not. However, vaccination card was not on 
hand in 828 (18.5%, CI 95%: 15.8%–21.1%) cases at interview 
time, while 3651 (80.9%, CI95%: 79.6%–82.2%) showed54 a 
vaccination card to interviewers. Only <0.1% of studied children 
were not immunized and in 3.2% (CI 95%: 2.7%–3.7%) were 
partially immunized. Therefore, the full immunization coverage 
was calculated 96.8% (CI 95%; 96.3%–97.3%). However, 37.4% 
(CI 95%: 36%–38.8%) of children completed their vaccines with 
delay (more than one week delay). Coverage of all vaccines/doses 
was found to be more than 97.9%. The dropout rate between DTP1 
and DTP3 which calculated as [(DTP1-DTP3)/DTP1]*100. It 
was negligible.  The dropout rate between BCG and MMR1 was 
0.6%, while it was increased a little bit (1.9%) between BCG and 
MMR2 (18 month). The highest vaccine coverage was for BCG, 
HepB1, OPV1, DTP1, OPV2 and HepB2 (99.8%) while MMR2 
was the lowest coverage at 97.9%, CI 95%; 97.08%–98.72%) 
(Table 1).
Among 4502 enrolled cases, 546 children (12.1%) were non-Ira-
QLDQDQGFKLOGUHQZHUH$IJKDQ7KHUHZDVDVLJQL¿FDQW
difference between Iranian and non-Iranian children based on the 
immunization status (P < 0.001) (Figure 1). 
On the basis of vaccination sector, for all doses of vaccines, 
more than 98% were inoculated in public health care centers, ex-
cluding at birth doses of vaccines, which 94% implemented by 
hospitals. The role of private sector in immunization coverage 
was less than 1%. 
Discussion
Based on the obtained results of this study, vaccination coverage 
for all vaccines and doses were more than 97.9%. It was demon-
strated that vaccination coverage in suburb areas of big cities in 
Iran is as high as other parts of the country. Based on the strong 
national immunization program, Iran has been successful in polio 
eradication and is very close to measles elimination.4,52XU¿QG-
ings are consistent with those of other studies on immunization 
status of children in Iran.2 However this study was focused on 
suburb areas as high risk area instead of the normal population. 
Identical immunization coverage in male and female and high 
coverage rate in suburbs with a high density of foreign immi-
grants approves comprehensiveness of a national immunization 
program regardless of gender in Iran. The complete coverage of 
immunization in Iranian children was 98% while in non-Iranian 
children this rate was calculated as 87.5%. Although the rate of 
non-immunized children was negligible but there is immunity gap 
in non-Iranian kids. Regarding to the fact that 11.9% of them were 
partially immunized and this provides opportunity for scattered 
outbreaks of vaccine preventable diseases like measles and will 
hamper measles elimination goal in the country.5  
2XU¿QGLQJLVFRQVLVWHQWZLWKWKRVHRI(XURSHDQ&HQWHUIRU'LV-
HDVH&RQWUROUHSRUWZKRIRXQGDVLJQL¿FDQWDVVRFLDWLRQEHWZHHQ
immunization coverage and living in low levels of socio-econom-
ic status same as migrants and nomads.6 One study in Pakistan 
had shown that DTP3 coverage in peri-urban of Karachi was sig-
QL¿FDQWO\OHVVWKDQQDWLRQDOOHYHOYVDQGGHWHUPLQHG
the factors associated with low coverage including low socio-
economic status.7 
The dropout rate of vaccines (DTP1 to DTP3 or BCG to MMR1) 
was less than 1%, suggesting good performance of immunization 
services in terms of utility. This very low dropout rate between 
vaccine doses at birth to twelfth month has also been found in oth-
er studies in Iran.8 However, 8.9% dropout for Penta1 to Penta 3 is 
reported from Kenya9 and 24.7% for BCG to Measles from India.3 
In order to estimate the immunization coverage, the current 
study was conducted on a random sample of suburb areas of big 
FLWLHV LQ ,UDQIRU WKH¿UVW WLPH+RZHYHUQHDURIYDFFLQD-
tion card was not observed by interview team and unfortunately 
LWLVLPSRVVLEOHWR¿QGWKHDFFXUDF\RISDUHQW¶VUHSRUWV$OWKRXJK
the sensitivity analysis did not show any difference in vaccination 
coverage between children with and without card, but the authors 
accept that parent’s reports may be biased.
In conclusion the immunization coverage is more than 95% not 
only at national level, but also in suburb areas as one of the high-
risk areas in Iran. Therefore, the completeness of vaccination is 
excellent in marginal areas of large cities; although there is still an 
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immunity gap in non-Iranian immigrants as small population and 
health system should consider them as a high-risk group. In con-
clusion, we recommend that in countries with high routine admin-
istrative immunization coverage, immunity gaps in small pockets 
of population should be found by immunization provider systems.
&RQÀLFWRI,QWHUHVWV
7KHDXWKRUVGHFODUHGQRSRWHQWLDOFRQÀLFWVRILQWHUHVWZLWKUH-
spect to the publication of this article.
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Vaccinated based on
Vaccination Card
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Vaccinated based on
Mother’s Memory
N (%)
Unvaccinated
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and sex.
Figure 1. Distribution of vaccinated children in suburbs of big Iranian cities by immunization status and nationality.
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